Early elevation in circulating levels of C-telopeptides of type II collagen predicts structural damage in articular cartilage in the rodent model of collagen-induced arthritis.
To investigate changes in the circulating levels of the C-telopeptide of type II collagen (CTX-II) with relation to disease onset and structural damage of cartilage in a rodent model of collagen-induced arthritis (CIA), and to investigate immunolocalization of the CTX-II epitope in the articular cartilage of affected joints. Seven-week-old female Lewis rats were immunized with type II collagen and monitored using blood sampling at weekly intervals. At study termination (day 23), the animals were killed, synovial fluid was collected, and the affected joints were scored macroscopically for disease severity and underwent immunohistochemical evaluation. At the time of disease onset (day 15), which was characterized by redness and swelling of the affected joints (mean +/- SD macroscopic severity score 9.1 +/- 1.6), there was a 355% increase in serum CTX-II levels. The early change in serum CTX-II from day 0 to day 15 showed a significant association with the severity of cartilage damage (r = 0.61, P < 0.01). Immunostaining revealed extensive presence of the CTX-II epitope in the damaged, uncalcified cartilage tissue. The elevation in serum CTX-II concomitant with the onset of disease and proportional to cartilage damage demonstrates that CTX-II is a sensitive diagnostic tool for monitoring joint disease in the rodent model of CIA. Furthermore, the immunohistochemical findings are consistent with the concept that the major source of serum CTX-II is the damaged articular cartilage.